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Virtual vehicle sensors based on 
neural networks trained using data 
generated by simulation models 

(EP-877309) 

Virtuelle Fahrzeugsensoren auf der 
Basis neuronaler Netze, die mittels 
durch Simulatlonsmodelle erzeugter 
Oaten angelernt werden 

(EP-877309) 

A virtual vehicle sensor includes a neural 
network which produces a sensor output based 
on a linear combination of non-linear physical 
signals generated by conventional physical 
sensors. Instead of determining an output 
directly, the neural network determines the 
polynomial coefficients as functions of the 
physical signals Indicative of other engine 
operating parameters. The sensor is 
manufactured using relatively limited data 
collection to calibrate a simulation model. The 
output of the simulation model is used for 
model-based mapping to generate more 
comprehensive maps used for training the 
neural network. The trained neural network is 
embedded in a controller and acts as the virtual 
sensor to monitor engine parameters which are 
difficult to measure or for which conventional 
physical sensors do not currently exist. The 
virtual sensor may be used to sense 
parameters such as in -cylinder residual mass 
fraction, emission levels, in -cylinder pressure 
rise during combustion, and exhaust gas 
temperature. 
<IMAGE> 




9*- s 



©Questel.Orbft 



Inventors): 



Patent Assignee: 
Orig. Patent Assignee: 



DAVIS GEORGE 
CARVER 
LACROSSE 
STEPHANIE MARY 
CHENG JIE 
NEWMAN CHARLES 
EDWARD JR 
TASCILLO ANYA 
LYNN 

FORD GLOBAL 
TECH INC 

Ford Global 
Technologies, Inc., 
Dearborn Ml [US] 



Fa m Pat family 

^EP0877309 

STG; 
AP: 

^EPO87y^09 
STG: 



A1 19981111 [EP- 
877309] 

Public. Of applic. 
With search report 
1998EP-0303453 
19980501 

B1 20000621 [EP- 
877309] 
Patent 



hnp://plpatprd.questel.fr/D^ 10/05/2006 



Fax em is par : +33176858212 

Questel.Orbit QPAT 



RENAULT TCR SCE 8267 



18/85/86 14:58 Pg: 15/35 

Page 2 sur 2 



DE69800186 
STG: 
AP: 

DE69800186 
STG: 

|US62309O8 
STG: 

AP : 



D1 20000727 
[OE69800186] 
Granted EP 
number in bulletin 
1998DE-6000186 
19980501 

T2 20001109 

[DE69800186] 
Trans. Of EP 
patent 

B1 20010522 
[US8236908] 
U.S. Patent (no 
pre-grant pub.) 
after Jan. 2, 2001 
1997US-0852829 
19970507 



Priority Details: 1997US-0852829 
19970507 



Designated States: (EP-877309) 
DE FR GB 



©QUESTEL-ORBIT 



http://plpatprd.questel.fr/DocumentFirstPage?navigation=aU 10/05/2006 



